Retinoic acid inhibits leukemia inhibitory factor signaling pathways in mouse embryonic stem cells.
Retinoic acid (RA) induces the differentiation of murine embryonic stem (ES) cells to cell types resembling those found in the early embryo. When cultured in the presence of leukemia inhibitory factor (LIF), ES cells are maintained in an undifferentiated (self-renewing) state. Addition of RA to the culture media overrides the self-renewing effects of LIF to induce ES cell differentiation. Therefore, we hypothesized that RA-induced differentiation of ES cells may be accomplished by antagonism of LIF-induced signaling pathways. We demonstrate that RA-induced differentiation of CCE ES cells is associated with (1) downregulation of the LIF receptor (LIFR); (2) decreased tyrosine phosphorylation of signal transducer and activator of transcription 3 protein (Stat3); and (3) increased activation of extracellular regulated kinase (Erk1/2). We conclude that RA induces CCE ES cell differentiation in the presence of LIF, in part, by disrupting signaling between the LIFR/gp130 receptor and nuclear targets that are required to prevent ES cell differentiation. Our data indicate that RA-induced inhibition of LIF signaling does not involve Erk1/2-dependent actions.